A quantitative study of the enzymatic activity of horseradish peroxidase at a planar poly(acrylic acid) brush.
The enzymatic activity of horseradish peroxidase (HRP) has been quantified at a planar poly(acrylic acid) (PAA) brush. A PAA brush is known to exhibit an unusual protein binding affinity, since proteins adsorb at low ionic strength only. At elevated ionic strengths of a few 100 mM proteins desorb, and the PAA brush becomes largely protein resistant. In this study, HRP was used to catalyze the oxidation of Amplex Red to resorufin by hydrogen peroxide. The fluorescence of resorufin was recorded using a microplate reader. As compared to a bare silica surface, the enzymatic activity of HRP is higher by more than one order of magnitude at a PAA brush. This increase results from a higher degree of adsorption and a reasonable preservation of the HRP activity. Upon adsorption at a PAA brush from a 20 mU/mL (0.1 microg/mL) solution, the molecular enzymatic activity of HRP is reduced to about 11%. However, when a HRP molecule is desorbed from a PAA brush by increasing the ionic strength, a gain of the molecular enzymatic activity by only 52% can be observed. Overall, this study illustrates the potential applicability of a PAA brush as a biocompatible material coating.